Effect of protein side chain amide group on the hydrogen-bond equilibrium in nucleobases studied by infrared and 13C-NMR spectroscopy.
Infrared spectra of 1:1 hydrogen-bonded complexes formed by derivatives of adenine and model molecules bearing the protein side chain amide group have been measured in chloroform solution. From the temperature dependence of hydrogen-bond formation, thermodynamic data on these complexes are determined. On the basis of these data, it is shown that the complexes consist of cyclic heterodimers, those that use the adenine N(1)H bond being favoured. Similarly infrared and 13C-NMR spectroscopy reveals that uracil-amide cyclic heterodimers formed through the uracil 4-carbonyl group are predominant. All of these results predict that Watson-Crick hydrogen bonds in adenine-uracil base-pairs may be opened to some extent, as proved in this work. The possible biological importance of these observations is also discussed.